Method
Requires 
Proof of Lemma 1
Throughout this proof, we drop index k for sake of clarity. For a region with length p 0 , the covariance matrix Σ in Equation (1) can be rewritten as:
where I stand for the p 0 × p 0 identity matrix and J for the p 0 × p 0 matrix with all entries equal to one. The inverse of this matrix has the form Σ
The determinant of Σ is
and the trace term tr Y Σ −1 (Y ) in Equation (4) Combining all the above gives the log-likelihood for this region:
Optimizing this function wrt ρ gives the formula of the MLE (7). Pluging this estimate into the same function gives the contrast function given in (8).
